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Multidrug-Resistant 

 

Streptococcus pneumoniae

 

To the Editor: 

 

In their study of the prevalence of multi-
drug-resistant 

 

Streptococcus pneumoniae

 

 in the United States,
Whitney et al. (Dec. 28 issue)

 

1

 

 report differences in the prev-
alence of resistance according to region, age, and race. We
investigated whether these findings reflect patterns found in
hospitalized patients and evaluated recent changes in the
prevalence of drug-resistant streptococcus species among
inpatients.

We used the Solucient projected inpatient data base for
1997 through 2000. This is an all-payer data base that con-
tains information on more than 17 million inpatient dis-
charges in the United States each year and has been used
for comparisons of hospital-admissions data and the results
of surveillance by the Centers for Disease Control and Pre-
vention.

 

2

 

 Our cohort included 812,088 patients with one
or more diagnosis codes from the 

 

International Classifica-
tion of Diseases, 9th Revision, Clinical Modification 

 

(ICD-
9-CM) indicating infection with streptococcus species, of
whom 12,771 (1.57 percent) also had codes indicating
antibiotic resistance.

We evaluated the increase in the prevalence of drug-resist-
ant streptococcus in the inpatient setting from the first quar-
ter of 1997 through the first quarter of 2000. We found a
significant increase in the rate of resistant streptococcal in-
fections (Fig. 1). Patients who were infected with resistant
organisms were 58 percent more likely to die than those
with nonresistant streptococcal infections (P<0.001), male
patients were 40 percent more likely to have a resistant or-
ganism than female patients (P<0.001), and whites were 18
percent more likely to have a resistant organism than blacks
(P<0.001). Infection with a resistant strain was associated
with a five-day increase in the length of stay. The prevalence

rates ranged from a low of 1.49 percent in the Northeast
to a high of 1.65 percent in the West (P<0.001).
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To the Editor:

 

 The cornerstone of the recommendations
of Whitney et al. with regard to preventing pneumococcal

 

Figure 1.

 

 Prevalence of Drug-Resistant Streptococcal Infections
among Inpatients in U.S. Hospitals from the First Quarter of
1997 through the First Quarter of 2000.
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disease is vaccination. There have been three double-blind,
randomized, placebo-controlled trials that cast doubt on
the ability of vaccination to prevent pneumococcal dis-
ease.

 

1-3

 

 It seems that the true value of pneumococcal vaccine
is unclear. In the light of these studies, what recommenda-
tions should be made regarding the use of these vaccines?
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Ortqvist A, Hedlund J, Burman LA, et al. Randomised trial of 23-
valent pneumococcal capsular polysaccharide vaccine in prevention of 
pneumonia in middle-aged and elderly people. Lancet 1998;351:399-403.
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To the Editor: 

 

The editorial on antibiotic resistance by
Wenzel and Edmond

 

1

 

 covers a vitally important subject of
global concern.

 

2

 

 However, their statement that the degree
of antibiotic use in the United States “is equivalent to nearly
30 prescriptions per 100 persons per year and to 4.1 kg
(9 lb) of antibiotics per 100 persons per year” is mislead-
ing. The implication is that each of these 30 prescriptions
involves an average total dose of more than 136 g. Inappro-
priate prescribing is a serious problem, but it has yet to
reach such colossal proportions. On the basis of the authors’
figures, total U.S. consumption (both animal and human)
would average 8.2 kg apiece. However, human usage should
be quantified from actual data, not by dividing the total
consumption of 22.7 million kg by 50 percent.

Wenzel and Edmond state that 160 million prescriptions
for antibiotics are written annually in a country with a pop-
ulation of 275 million people, which they then calculate as
being equivalent in terms of use to 30 prescriptions per
100 persons per year. The number would actually be slight-
ly less than 60. This would cut the calculated average pre-
scription size to less than 70 g, a high, but more reason-
able figure.

Could the authors restate these data, which are so im-
portant to our future control of microbial infections, in both
humans and animals?
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Dr. Whitney replies:

 

To the Editor: 

 

The data of Foster and colleagues are in-
triguing. The authors report significant associations between
a diagnosis code indicating antibiotic resistance and male
sex, the risk of death, and the length of the hospital stay.
Unfortunately, insufficient details are provided regarding the
search strategy they used, since the ICD-9-CM code for
streptococcal sepsis (038.0) may reflect illnesses caused by

a variety of pathogens (e.g., group A or group B strepto-
cocci) and it is not clear whether codes for 

 

S. pneumoniae

 

(e.g., 038.2 and 481) were included. Furthermore, the sen-
sitivity of the use of ICD-9-CM codes as a means of iden-
tifying antibiotic resistance is uncertain. A temporal increase
in the frequency of codes indicating resistance might reflect
increased testing, changes in coding practices, or increased
resistance of particular pathogens.

The low prevalence of resistance identified makes us doubt
that the strategy based on ICD-9-CM codes was a sensi-
tive means of identifying pneumococcal infections and test-
ing for resistance. In addition, patients with complicated
hospital courses, and perhaps other infections with resist-
ant organisms, may have been more likely to receive codes
indicating antibiotic resistance than patients who had an un-
complicated infection with a resistant streptococcal species.
Without information on the type of streptococci and the
sensitivity and specificity of their search strategy, it is dif-
ficult to reach any conclusions about the findings of Foster
and colleagues.

Pneumococcal polysaccharide vaccines are effective against
invasive disease, such as bacteremia and bacteremic pneu-
monia, in many populations of patients.

 

1,2

 

 In immunocom-
promised persons, such as those with human immunode-
ficiency virus (HIV) infection or AIDS, such vaccines may be
effective against invasive disease only in certain subgroups.

 

3,4

 

Therefore, pneumococcal polysaccharide vaccine should be
given as early as possible after the diagnosis of HIV infec-
tion; if the diagnosis is made later in the course, the vaccine
should be given after the initiation of antiretroviral therapy.
The efficacy of the vaccine against nonbacteremic pneu-
monia has not been clearly demonstrated; whether this is
due to a true lack of efficacy or to problems in determining
the cause of pneumonia is unclear. Although the study from
Sweden

 

5 

 

that is cited by Dr. Tayloe did not find the vaccine
to have a protective effect against pneumococcal pneumonia,
the test used for the diagnosis was subsequently found to
be nonspecific.

 

6

 

 Since invasive pneumococcal disease car-
ries a high risk of death, especially in the elderly and persons
with chronic illnesses, the recommendations for the use of
pneumococcal polysaccharide vaccine for these patients are
appropriate. Given the increasing difficulties in treating
pneumococcal infections owing to the rise of multidrug-
resistant organisms, the use of pneumococcal vaccines should
be actively promoted.

C

 

YNTHIA

 

 G. W

 

HITNEY

 

, M.D., M.P.H.

 

Centers for Disease Control and Prevention
Atlanta, GA 30333

 

1.

 

Shapiro ED, Berg AT, Austrian R, et al. The protective efficacy of poly-
valent pneumococcal polysaccharide vaccine. N Engl J Med 1991;325:
1453-60.

 

2.

 

Butler JC, Breiman RF, Campbell JF, Lipman HB, Broome CV, Fack-
lam RR. Pneumococcal polysaccharide vaccine efficacy: an evaluation of 
current recommendations. JAMA 1993;270:1826-31.

 

3.

 

Dworkin MS, Ward JW, Carpenter LM, et al. Pneumococcal disease 
among HIV-infected persons: incidence, risk factors, and impact of vacci-
nation. Clin Infect Dis (in press).

 

4.

 

Breiman RF, Keller DW, Phelan MA, et al. Evaluation of effectiveness 
of the 23-valent pneumococcal capsular polysaccharide vaccine for HIV-
infected patients. Arch Intern Med 2000;160:2633-8.

 

5.

 

Ortqvist A, Hedlund J, Burman LA, et al. Randomised trial of 23-
valent pneumococcal capsular polysaccharide vaccine in prevention of 
pneumonia in middle-aged and elderly people. Lancet 1998;351:399-
403.

Downloaded from www.nejm.org at NATIONAL INST HLTH LIB on June 23, 2003.
For personal or educational use only. No other uses without permission. All rights reserved.



 

CORRESPONDENCE

 

N Engl J Med, Vol. 344, No. 17

 

·

 

April 26, 2001

 

·

 

www.nejm.org

 

·

 

1331

 

6.

 

Musher DM, Mediwala R, Phan HM, Chen G, Baughn RE. Nonspeci-
ficity of assaying for IgG antibody to pneumolysin in circulating immune 
complexes as a means to diagnose pneumococcal pneumonia. Clin Infect 
Dis 2001;32:534-8.

 

The editorialists reply:

 

To the Editor:

 

 In our editorial, we quoted Levy, who es-
timated that in 1996 160 million prescriptions were writ-
ten for antibiotics in the United States and more than 50
million lb (22.7 million kg) of antibiotics was produced for
use in people, animals, and agriculture.

 

1

 

 Approximately half
those antibiotics (25 million lb [11.4 million kg]) were used
by people. Because there are no specific data on prescribing
profiles for the U.S. population, we calculated an average
from the data: 25 million lb for 275 million people, or 9 lb
(4.1 kg) per 100 persons per year. If 80 million prescrip-
tions (half the total) were for use in people, the use of sim-
ilar calculations would yield a value of 29.1 prescriptions
per 100 persons per year.

The congressional Office of Technology Assessment es-
timated that in 1985, 17.6 million lb (8.0 million kg) of
antibiotics was prescribed for use in animals alone — for
treatment, disease prevention, and growth promotion.

 

2

 

 As-
suming that equal quantities (17.6 million lb) were used for
people in 1985 and that such use has increased over the
past 15 years, we find that there is consistency in the pattern
of the various gross estimates.

Nevertheless, Dr. Wilbur’s point about our ability to es-
timate the average use per person or use per prescription
without available data is well taken. Referring to data from
the Office of Technology Assessment, the Institute of Med-
icine in 1998 reported annual antibiotic use in humans in
different terms: approximately 190 million defined daily dos-
es were used in hospitals, and approximately 145 million
courses were used in the community.

 

3

 

 If one third to one
half of the 35 million patients who are hospitalized in the
United States each year receive antibiotics, the number of
defined daily doses would be 16.3 to 10.9 per person. How-
ever, some patients in critical care units and others who have
immunosuppression with fever and neutropenia receive mul-
tiple antibiotics at high doses for weeks at a time, far ex-
ceeding the average use. In a study of eight intensive care
units, Gaynes and Monnet reported that the use of vanco-
mycin ranged from 10 to 70 defined daily doses per 1000
patient-days and the use of third-generation cephalosporins
ranged from 17 to 154 defined daily doses per 1000 pa-
tient-days.

 

4

 

 Wide variation in use among outpatients must
also occur.

We conclude that a large tonnage of antibiotics is pre-
scribed for people in the United States. Measures of use vary
considerably from study to study. Most important, precise
profiles of the distribution of antibiotics and the number
of prescriptions written for people in the community, hos-
pital, or extended care facilities are unknown and await ac-
curate national surveillance.
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Cellular Telephones and Brain Tumors

 

To the Editor:

 

 The article by Inskip et al. (Jan. 11 issue)

 

1

 

provides reassuring findings that cellular-telephone use is not
associated with an increased risk of brain tumors, but the
study has some limitations that are due to its retrospective
design. Exposure was assessed by interviews, and recall bias,
one of the main pitfalls in case–control studies, may be a
problem because patients with brain tumors can have im-
paired memory.

Since telephone companies keep very accurate records
of the calls of their customers, it would have been possible
to document cellular-telephone use objectively if these data
were accessible. Although legal problems might arise, most
subjects would probably consent to the retrieval by inves-
tigators of data on the total duration of their calls, with no
further details. The telephone companies should certainly be
blinded to the health status of the customers whose data
they provide. Because of the objectivity of billing records,
such a design could provide more reliable data on the as-
sociation between cellular-telephone use and brain tumors.
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To the Editor: 

 

The study by Inskip et al. has a number
of serious deficiencies. The hypothesis that was tested was
that there is no association between the frequency of brain
tumors (as determined by hospital admissions) and ever hav-
ing used cellular telephones regularly. Consider the possi-
bility that before the diagnosis of a brain tumor, a physician
had advised each of these patients to purchase a mobile
telephone for use in emergencies. If that had been the case,
the study would have found an increased relative risk in us-
ers of cellular telephones, but the causality would have been
reversed. I wonder whether the authors have considered the
possibility that there might be confounding due to the use
of a cellular telephone on the advice of a physician. (Among
the controls, a considerable proportion of the patients had
cardiovascular diseases — a circumstance in which the pur-
chase of a cellular telephone is often recommended.)

It is indispensable in case–control studies to ensure that
the condition under investigation precedes the disease out-
come. The most important factor in analyzing the possible
contribution of cellular-telephone use to brain tumors is
latency. For some brain tumors, the interval between ma-
lignant transformation and clinical symptoms or diagnosis
can exceed 10 or even 20 years.

 

1-4

 

 The study did not have
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sufficient power to detect a substantially increased risk if
exposure to a cellular telephone is considered as contrib-
uting to malignant transformation. Such a contribution of
exposure to tumor development was not even addressed,
let alone tested, by the authors.
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To the Editor: 

 

The results of the study by Inskip et al.
include a possible 60 percent increase in the incidence of
glioma resulting from reported short-term use of cellular
telephones. This increase may not rise to the level of statis-
tical significance, but given the low power of the study,
which is due, in part, to the truncated nature of the study
period, the authors’ reassurances are hard to accept. The
broad confidence intervals underscore the deficiencies and
uncertainties that undermine the authors’ conclusions.
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The authors reply:

 

To the Editor: 

 

Our study was conducted in response to
the concern that brain cancers diagnosed in the early 1990s
might have been caused by cellular telephones. The upper
confidence limits in our study indicate that if there was such
an effect, it was small. We found a relative risk of glioma
of 0.9, with an upper 95 percent confidence limit of 1.6,
associated with more than 100 hours of cellular-telephone
use, and a relative risk of 0.5, with an upper limit of 1.3, as-
sociated with more than 500 hours of use. The absence of a
dose–response relation for any measure of the level of use
argues against an association.

We acknowledged the possibility that our study was con-
ducted too early to detect an effect. Insofar as it is not known
at what stage in carcinogenesis, if any, radio-frequency ra-
diation might act, it is not clear what we should expect in
terms of an induction period, nor that ionizing radiation
should serve as the model, as implied by Kundi.

Kundi’s suggestion that there might have been a high
rate of cellular-telephone use among the controls with car-
diovascular disease is not supported by our data. The rela-
tive-risk estimates were insensitive to the inclusion or exclu-
sion of any subgroup of controls. The duration of symptoms
before admission to the hospital was less than one year for
more than 90 percent of the controls, and the exclusion of
cellular-telephone use within the year preceding admission
did not materially change our findings.

Erman et al. suggest that cellular-telephone use might
have been underreported among patients with tumors be-
cause of mental impairment, and they advocate the use of
billing records to assess cellular-telephone use. Mental im-
pairment, rare in acoustic neuroma and less common in
younger than in elderly patients with glioma or meningi-
oma,

 

1

 

 is unlikely to have affected substantially the responses
of the heaviest cellular-telephone users — namely, young and
middle-aged patients. Billing records have been judged inad-
equate for the assessment of exposure in case–control stud-
ies.

 

2,3

 

 Cellular-telephone service providers typically main-
tain detailed billing records for a maximum of one year;
those records often include only outgoing calls and do not
identify the user of the telephone.

 

2,3

 

 Regardless of the lim-
itations of billing records as compared with data from in-
terviews, it is reassuring that a recent cohort study that used
service-provider records

 

4

 

 had similar findings.
We see the timing of our study relative to the explosive

growth in the use of cellular telephones as its most impor-
tant limitation. A recently launched, multicenter study

 

3

 

 will
have greater statistical power to assess risks associated with
long induction periods and the use of digital telephones.
However, given the extent of exposure to cellular telephones
in the population, one would want to identify any excess
risk at the earliest possible time.
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2. Dreyer NA, Loughlin JE, Rothman KJ. Epidemiological safety surveil-
lance of cellular telephones in the US. Radiat Prot Dosim 1999;83:159-63.
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Allergy and IgE Antibodies

To the Editor: Allergic symptoms are the result of an in-
flammatory process triggered by an allergen or allergens to
which a patient has generated antibodies after a previous
exposure. Dr. Kay’s review article on allergic diseases (Jan.
4 issue)1 recognizes only the action of IgE in the inflam-
matory process and erroneously identifies a response medi-
ated by type 2 helper T cells (Th2) as an exclusively IgE
response, ignoring the other epitopes. This may be the result
of using immediate hypersensitivity skin-prick tests as the
sole means to detect the patient’s allergic reactivities. Such
tests detect only IgE antibodies. I believe the article is se-
riously flawed because it ignores the most efficient inflam-
matory antibodies generated on exposure to antigen —
namely, IgG and IgM.

VINCENT A. MARINKOVICH, M.D.

801 Brewster Ave.
Redwood City, CA 94063

1. Kay AB. Allergy and allergic diseases. N Engl J Med 2001;344:30-7.
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Dr. Kay replies:

To the Editor: Although Dr. Marinkovich is correct to
point out that Th2 cells direct the synthesis of IgG, not just
of IgE, there is little evidence that antibodies other than
IgE cause appreciable damage to tissue in atopic allergic dis-
ease. In fact, several studies suggest that IgG, produced ei-
ther by natural exposure1 or during immunotherapy2 (and
often referred to as “blocking antibodies”), may be protec-
tive. Furthermore, both persons with atopy and those with-
out atopy produce house-dust-mite–specific and grass-pol-
len–specific IgG1 and IgG4.3 On the other hand, there are
several nonatopic hypersensitivity disorders (which are usu-
ally outside the province of the allergist) in which IgG an-
tibodies are clearly pathogenic.

In Gell and Coombs type II (cytolytic or cytotoxic) hy-
persensitivity reactions, IgG antibodies facilitate the destruc-
tion of cells by interacting with antigen on cell surfaces; such
damage is the cause of autoimmune hemolytic anemia and
certain types of transfusion reactions. IgG can also stimu-
late cells and so alter their function (or signaling) either as
an agonist (e.g., in the case of thyrotropin in Graves’ disease)
or antagonist (e.g., in the case of anti–acetylcholine-recep-
tor antibody in myasthenia gravis). In type III hypersensi-
tivity reactions (or Arthus-type reactions), antigen–antibody
complexes in and around the microvasculature activate com-
plement, leading to a neutrophil-rich inflammatory response
and subsequent tissue injury. Examples include immune-
complex glomerulonephritis, classic serum sickness, and the
farmer’s lung group of diseases (hypersensitivity pneumo-
nitis). The role of IgE, IgG, type 1 helper T cells, and Th2
cells in the pathogenesis of the hypersensitivity disorders
is discussed in more detail elsewhere.4

A.B. KAY, M.D., PH.D.

National Heart and Lung Institute
London SW3 6LY, United Kingdom

1. Golden DB, Meyers DA, Kagey-Sobotka A, Valentine MD, Lichtenstein 
LM. Clinical relevance of the venom-specific immunoglobulin G antibody 
level during immunotherapy. J Allergy Clin Immunol 1982;69:489-93.
2. Witteman AM, Stapel SO, Sjamsoedin DH, Jansen HM, Aalberse RC, 
van der Zee JS. Fel d 1-specific IgG antibodies induced by natural exposure 
have blocking activity in skin tests. Int Arch Allergy Immunol 1996;109:
369-75.
3. Kemeny DM, Urbanek R, Ewan P, et al. The subclass of IgG antibody 
in allergic disease. II. The IgG subclass of antibodies produced following 
natural exposure to dust mite and grass pollen in atopic and nonatopic in-
dividuals. Clin Exp Allergy 1989;19:545-9.
4. Kay AB. Concepts of allergy and hypersensitivity. In: Kay AB, ed. Al-
lergy and allergic diseases. Vol. 1. Oxford, England: Blackwell Science, 
1997:23-35.

Review of The Two-Headed Boy

To the Editor: The hostile review by Berkwits (Jan. 4 is-
sue)1 of my book The Two-Headed Boy, and Other Medical
Marvels contains several errors and gives potential readers
a deeply misleading image of the book. For instance, Berk-
wits wrongly states that the patient in one of the historical
cases of severe growth retardation, Nicolas Ferry, had pro-
geria; the correct diagnosis, as is clearly stated in the book,
is osteodysplastic primordial dwarfism.

The book is based on many years of original research,
and versions of some of the chapters have been published
in refereed journals of the history of medicine; it is thus

wrong to represent it as being devoid of interest to this com-
munity. Berkwits ignores the clear statement in the preface
that the book is a descriptive, multidisciplinary group of es-
says on the history of teratology, rather than a politically
correct sociological treatise on the public’s fascination with
“freaks.” It is also misleading to say that the book “accepts
contemporary provincial voices at face value,” as Berkwits
laboriously expresses it. I challenge him to find a single chap-
ter in which the medical discussion has not been brought
fully up to date; this is something not easily found in the
sociological tomes that he seems to like to read.

J. BONDESON, M.D., PH.D.

Imperial College School of Medicine
London W6 8LH, United Kingdom

1. Berkwits M. Review of: The two-headed boy, and other medical marvels. 
N Engl J Med 2001;344:71-2.

Dr. Berkwits replies:

To the Editor: Dr. Bondeson writes in his book that “what
particularly distinguishes [Nicolas Ferry] from the vast ma-
jority of individuals with primordial microcephalic dwarf-
ism is his premature aging” and that given the similarities
of his external features to those of persons with progeria,
“it seems reasonable to suggest that there is a progeroid
variant of osteodysplastic primordial dwarfism” with which
he was afflicted. Both diagnoses are speculative, and in my
review “progeria” seemed an accurate and richer, if less pre-
cise, description of the case, for purposes of conveying it
to readers.

I decline to comment on Dr. Bondeson’s other points,
except to add that his undeniably original research falls short
of the standards of cogency and scholarship the Journal
asks of its authors and presumably would want for its read-
ers. Those who are interested can read the book and judge
for themselves.

MICHAEL BERKWITS, M.D.

University of Pennsylvania
Philadelphia, PA 19104

Coexistence of Hypertrophic Cardiomyopathy 
and Fibromuscular Dysplasia of the Superior 
Mesenteric Artery

To the Editor: Hypertrophic cardiomyopathy and fibro-
muscular dysplasia of the superior mesenteric artery that
causes ischemic colitis are rare clinical entities. Their coex-
istence would probably be considered incidental, but they
have some similarities. We describe a 33-year-old man with
hypertrophic cardiomyopathy who was admitted to our hos-
pital because of diffuse abdominal pain. The cardiomyopa
thy had been diagnosed by echocardiography three years
before, after his father, who died suddenly, was found at au-
topsy to have had hypertrophic cardiomyopathy. The patient
had no cardiac symptoms, but he did have left ventricular
hypertrophy on electrocardiography.

During the next 24 hours, signs of peritoneal irritation
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developed. Exploratory laparotomy revealed gangrene of a
25-cm segment of the small bowel, about 50 cm proximal
to the ileocecal valve. The gangrenous segment was resected,
and continuity was restored by end-to-end anastomosis. His
postoperative course was uneventful.

Pathological examination of the resected bowel showed
transmural infarction and an abnormally large, muscular ar-
tery in the mesentery. Histologic examination of sections of
this artery showed marked thickening of the media due to
hyperplasia, along with irregular arrangement of the smooth-
muscle fibers. The artery was very stenotic, with a lumen
the diameter of a pinpoint. In the absence of any inflamma-
tory infiltrate or atheromatous, myxoid, or fibrinoid chang-
es, the findings were diagnostic of fibromuscular dysplasia.

The patient then underwent digital subtraction angiog-
raphy of the celiac and mesenteric arteries, which revealed
a “chain of beads” appearance (characteristic of fibromuscu-
lar dysplasia) in a branch of the superior mesenteric artery
(Fig. 1) and obstruction of the ascending branch of the left
colic artery. The renal arteries, the celiac axis, and the iliac
arteries were normal. Eighteen months after the operation,
the patient was asymptomatic.

The cause of fibromuscular dysplasia is not known. Some
have suggested that it is an autosomal dominant disorder
with variable penetrance.1,2 Hypertrophic cardiomyopathy
is also an autosomal dominant disorder with a high degree
of penetrance. However, none of the patients with hyper-
trophic cardiomyopathy in whom specific mutations were
identified also had fibromuscular dysplasia. There are also
structural similarities between the two disorders, such as a
severe disorganization of the muscle fibers.

Considering these similarities, as well as the coexistence
of these clinical entities in at least two cases,3 we wonder
whether the disorders are part of the same syndrome.

MICHAEL SAFIOLEAS, M.D.

JOHN KAKISIS, M.D.

CHRISTINE MANTI, M.D.

Athens University Medical School
10674 Athens, Greece

1. Rushton AR. The genetics of fibromuscular dysplasia. Arch Intern Med 
1980;140:233-6.
2. Mettinger KL, Ericson K. Fibromuscular dysplasia and the brain. I. Ob-
servations on angiographic, clinical and genetic characteristics. Stroke 
1982;13:46-52.
3. Case Records of the Massachusetts General Hospital (Case 9-1995). 
N Engl J Med 1995;332:804-10.
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Figure 1. Digital Subtractive Angiography of the Superior Mes-
enteric Artery, Showing a “Chain of Beads” Appearance (Ar-
rows) in a Branch of the Artery.

IMAGES IN CLINICAL MEDICINE

The Journal has resumed consideration of new submissions for Images in

Clinical Medicine. Instructions for authors and procedures for submissions

can be found on the Journal’s Web site at http://www.nejm.org. At the

discretion of the editor, images that are accepted for publication may appear

in the print version of the Journal, the electronic version, or both.
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